Kinetics of carboxylation of endogenous and exogenous substrates by the vitamin K-dependent carboxylase.
The vitamin K-dependent carboxylation of the exogenous pentapeptide, Phe-Leu-Glu-Glu-Ile, and endogenous liver microsomal protein was studied in solubilized rat liver microsomes. The MnCl2 stimulation of the vitamin K-dependent pentapeptide carboxylation rate, which is conducted at subsaturating concentrations of pentapeptide, is due to the cation's ability to lower the Km of the substrate. Although there are clear kinetic differences observed between the carboxylation rates for the pentapeptide and the endogenous protein substrates, several lines of evidence suggest that the same carboxylase system is responsible for both. These points of evidence are (i) the initial velocity of endogenous protein carboxylation is lowered in the presence of 3 mM pentapeptide; (ii) the presence of endogenous microsomal protein substrate causes an initial lag in pentapeptide carboxylation; and (iii) this initial lag phase is not observed when the total endogenous substrate pool is carboxylated by a preincubation reaction prior to the addition of pentapeptide.